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Abstract of JP1 11 84432 

PROBLEM TO BE SOLVED: To provide the 

driving circuit of a liquid crystal display device 
capable of securing a sufficient operating 
speed even when the driving circuit has low 
power source voltages and the Input signal of 
a low voltage. SOLUTION: In respective 
transfer stages of a shift register, a data 
transferring part 41 is constituted of a PMOS 
transistor Qpl 1 in which a transfer pulse IN is 
made a gate input, a PMOS transistor Qpl 2 
which is connected between the source of the 
transistor Qpl 1 and a power source VDD and 
in which a shift clock OK 1 is made a gate 
input, an NMOS transistor Qnp11 which is 
connected between the drain of the transistor 
Qpl 1 and a power source VSS and which is of 
a diode connection, an NMOS transistor Qn12 
constituting a current mirror together with the 
transistor Qnl 1 and a PMOS transistor Qp13 
which is connected between the drain of the 
transistor Qnl 2 and the power source VDD 
and in which a shift clock CK3 is made a gate 
input. 
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X. T-mm^A 1 Sr. ^m^vux i Niry-hA:^ 

t-ri)PMOS h9y>^';^^Qp lit. ^CDV-Xi: 
mJiVDD^tCjggg^iX. >'7h^O'y^'CKl^^'- 
hA:']i:-ri)PMOSh7yi^'X^Qp 1 2i:. PMO 

jf i^^ilf^^-f Jf - KSfi^O NM0Sb9yi'';^^Qn 

1 li:. ^ICONMOS h7yi/';^^'Qn 1 1 fc*(C;5fl^ 
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X-)M-^> 2: h A:*? -ri" ^ 1 «o P M o S h 7 
iO^tctgiE^ii. ^lco>'7hAVl/X$:>-'-hA:»3i:-r 

m.(rm:.^m'^tvrcL^A^~ ^^WM, 1 cONMO S h 

KJie^ 1 <^N MO S h 5 y i^'X i: itic;^ P >- h 5 7- 
^li^-f S^2CONMO S VvV^T.-^ b . 

m^dMlcoNMOShyy'Jx^lznbX^mzW^^ 
osh^y'Jx^^^lx\^i::b^mm-tim^^ 

msi^-^um<r)mmz:^uyh^^'y 7 rmmtx 

[000 1] 

T, LCD (Liquid Crystal Display) i:^^■t) iO|g»)0 

mzmi. ^mzmmz 2 dijmm titzmmm<^mm 

[0002] 

imkcomn mmmm^ u ^ u 3 y t f t (Thi n 

Film Jra^nsistovM^hyyiy^^) XMM (Wlbb) ^ 

t-^mizmfSL^tih^^h^^h^m^^-i^MLCDi 



)vxnm^'JiL^ tts:-^x\^^> (Tyti^Wikxh h , fmf^^z 

mj!imEVDD*WDD> 1 SVXhh. 

[ 0 0 0 3 J mmm]<^'tJU fva y\^:^—s' 

mm'm.:h\tx'h^. Lt^L. ^uci^t:. vd 
D> 1 3vmxmm-fi>ik^iz\ifm.%-Mfiiz^ < > 

L c DJ^^^mum I < imm-TTL 

2. 7Vi^c7)i?o.y:7yNVWj(.«E^l 3V|^tc#E-r§ 

[0004]-:^. m^msmx'~mizmtix\>^h 3 

^ym.mmmt:m^^b. mmmmm5vnmcr>:f 

mmmtii. x:hm^tmmm\^mmt:mt^ti,z 
imx'^mwsm^mo, f\^LCD(r>mmm^ 

it(7)fzMzii , c c7) 3 ^ yR^mw&t^^li t£<r>xh h 
CD^(Dmmzb->X\tX%^j:^^mt^j:->X\^h, 

[ 0 0 0 5 ] 09 tc. wsimt^iizmmur/-:^ 

[0 0 06] m9\,Zii\^X^ —ncr>^U-y9Y^yj^~ 

^10 1. 10 2<7^\^tim^^M^zim^ti. zti(>:^ 

n./^ yA'-^ 10 1, 10 2<mmmW,^titztii 
:fjmz^t-( WN'-^ 1 0 Scoxts^ti^l^U^ti. zcyA 
y)^-'9\ 0 3c7)tii^lffi{±^o-y^'H'f y^'-^l 0 2 

(r>K-hmz^m:tx\^h . z.(r>-n<nyu-,yYAy 
)^—9 10 1.1 0 2ijj;rx-f y)<^~^ 1 0 33&»(i>^s 

tT 1 ocolSillS ( l^i^';^:? ) im^"^ 

T >-7 ^ LT V ^1. , 

[0 007] -eLT. ^n-y^F^yA'-:? 1 0 ICOA 

:>3^§*^^igiiScoA:'J^i: ^ 0 . n «y hM y^'-^ 
1 0 2<r)X:fj^t^y^<-^ i o 3c7)ai:>3Sg<:oS)i|g^ 
<^m^mf^<7)iii:f]mt^j:h . #^5^0^ n .y ^ ws- 
-rJ-lOl, 1 0 2t:{i:, 5VHliEffi<7)2fflc7)>'7h^ 
n-y^'CKl, CK2ti^^li^tii>. miOliZ. A^J I 
N, 2ffliOv-7hi5'o>y^7CKl, CK2t5il^4Si 
tXiDiHtiOUTl , 0UT2, 0UT3, 0UT4O 

^yymi^i^^-t. 

[0008] 1 OCOifejISiO^ftW^lfllS&lf ^^^-fi^JS: 

mi nz^-t. nmi>zt5\^x. ^y-htixr/^vu^ 
yt^^ti^ti^mi,zmm^ixfzPMosh^yi^^^Q 

P 1 0 l*3cti;^'NM0S h^yi/'X^Qn 1 0 l^^'^'Sr 
|,C - MOS-^ y^-N-^h. PMOS h^yi^'X^Qp 

loicT^v-xtiEmMyDDcomiizi^M^ti. i^yh 
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^Qpl02t. NMOS h^yv^^^^^-Qn 1 0 icoy 

2 i: i -5T a >y H-f ^a'-^ 1 0 1 -bm^^tiX 

[00 09] [5]«tcLi:, ^^^^-hfeiV^KP-f y*^' 
^fi^'ti^m^z^m^fitz PM0Sh7ys/';^^Qpi 

0 3t3j:i/NMOSh^yi^'X^Qn 1 0 3*»<i>^I.C 

3i7)y-xi:iEmi!IVDDiorBllc«^$ii. >'7h^n 
7 c K 2 ^ h A:*) h -r I. P M 0 S N 7 y ^ Q 
Pl04i:. NMOS h7yi>";^^Qn 1 0 3c7)y-;?. 
i:t«^VSSiOStgfM$^l. v-7h^'n.y^CKl 
^y-hA^Jil-fSNMOS b^yi^'XrJ'Qn 1 0 4i: 

[ 0 0 1 0 ] ^/i . h cl:t^'# K yff^ti^ 
ii^mz'm.'^ixkPmosvvyVx^Q.v 1 0 5*3 

itfNMOS h7>'>'';^:J'Qnl 0 5*>^^I)C - MO 

sAy)^-'9\,z^->XAyf^—9 1 0 ^■hm'^-^ivr:\-^ 

I., -eLT. ^n-yi?hMyA-^l 0 1, 10 2c7)# 
A3&»'ffl5ti?^$iil> i: i: 1 ^ yvN'-^ 1 0 3 iOA 
tifg^tl. i7t:^7o-y^F^ WS-^l 0 2c7)A:^l4Si: 
1 0 3<r>^-h^tts:hQ, - MO S>f y)^-S(r> Fix 

[00 m 

h ix vx^^wi^ ^xm.'^fifz v-x F 7 ^ A't-{± . % 
m.fzi.o\z. w.imw&.t Lx^^ywrnm^^^ 
\^h^t\izi. 0 , mimik<r)%m%w.^mm5^\z 

fSmjE-ftT-^Jti: LTi. ^-7 h:?o-/^CK 1 . CK 

fi)facOiS#aLSc^ix7 hirf^$:^T'# ^V^^ i: (355: 
I., 

[0 0 12] 1-^i?*>. iy'?VVVX^\iZXh'^t\.h'y 
7h^a.y;J^CKl, CK2 COAVPXmff*^'0IJi.{i' 2 . 

7 v^T^i. is-ri. t . h%^m^(n^mm.i^y y \^ 

l/%^\zii\-^X. :5'n7i7F-<yvs;-:?ioi, 102 
Sr^B^-ri. N f-v ^^;l-<50M O S F 7 y (7) L I' I' ^ffi 
«E V t h *i 2 . 5 Vgjg-C-S) I. i t . ^^St;i># 

[0 0 13] ±Ei!llit;^;^r'5r$iif>:icO 



[0014] 

m^^mmmi. mmz2}!f:jms-^tit:m^mcom 
m^:mmm-t^m^t lt 1^7 F^i^'x^jrfflv^ 

tMBm7nmW.iz}5\^X . v-7 F b v-';^ ^olEjISiO^g- 
A^itejlAVU^^^'-FA:^htl>lll«7)PM0 
SF7yi^";^^i;. Cc7)mi<7)PMOSF7yi^X:?<7) 

y-xi:il 1 <r>mm(omzmm^ix. %\(r>^yy FVNVU 

X y- F A:*! i: -f -S. |g 2 P M O S F 7 i^':^ i: . 
^ 1 0 P M O S F 7 y v-'X CO F Ix y i: ^ 2 iOl;|!gc7) 

mz\wk-^ tLfz y-f mmcom i^onmosf^^ 

>>X^i:. Zff)mi<r)l^MOShyy'J:^^ t^z/iU 

yh^y-^m^-ri>m2(0NM0Shyy'Jx^t. 

;i<r>m2C0NMOShyy'y:^:$'<7)Y]yAyb^l<Dm 

m<orsizmm^ti. m2cr,=yy h^vix^y-hxiit 

1- 1. m 3 O P M 0 S F 7 y ^ i: $r*-r T- 

^imttzmfSLt^^->x\^i>. 

[0015] ±sm^(7)m^Bm^m&(^mimmizh\>^ 

X. f^l<7)PM0Shyy'J^:^ti^X:hmm^VU^i-^ 
yxL. ^2. ^3<7)PMOSF9y>''X^*i>7FA- 
ykX^-feyx-r-S., CicOiaiC. PMOSF^yi^'X:? 

xX:h^M^vu^i3XX/i^y h^vi:^^:-^yxtizt 
x\ NMOshyyi^x^^-\zyxmhyy'J:^^bt 

mmv&. im&xi:m^x'h'jxh+^^j:mi^mm^ 
m.ux'^1. 

[00 16] 

ffl § fll. r r 7-? F y ^ L C D c7)-ai6<j^:^fiS 
[ 0 0 1 7 ] 0 1 t:t3V^T, mi^^coy- FA'X7^ 

yi ico#^i:itit?i]^i-coft^7^y (y-^7^y) 
1 2cr>^^co^mzii. mwimc^mmismm^z 

2<X7cSSB§^TV^|., .IiXii>H«l 3<0#^i±. 
w^xy^yi 1 t^-'-Fm«i*^ m^y^yi 2izv 

-xw&^^ti^ti^^m^titiTFT mmhyy'j:^ 

^) 14b. ^<7)TFT140Fl/-f y«®C®*SIS 
g!$^l/i?SfB^:/l- 1 5 i: , F l^^ ym«StC-^r 
<7)«Si*^«e$ii^v:?i6!j^«l 6 ti}'(>m&^iiX^^ 
I. . SiSfj^ft 1 6 <7)fl6:^comiil3(i3 ^ y«EV com 

[0018] WMMcomm 1 3cO^^{i. ?ijm{2-C-jitR 

ixmwii-^tiMv-xvyA {T^w-mmm^) i 
7 j; miit'^jR t X mwrt h fz^<n7. A- y F 7 
M^Kmmmm i8tcj:-?Tigsi$ni.. ::<oy 

-XF7^A'7t3j:lX^^^yF7^A'18{i. 7j<T:^ 

^nijsmms^^zmd^imth fz^<T^i^^^^ 
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til. 

[00 19] Il2{i, r:^n/^y^-7x-;^Mc7)V 

[0 0 2 0] m3\i. ^ 'J^ y-^ -y 

y^-7x-xSy-XK^-f^'^(i. TYVXj-^ 

v-7 WJx^ 3 1 *>/^)ii<J:ai:^$n§T~:?7 
;l^>^i:|Slfl8 LT 7 •/ f-tl. r 7 ■/ ^laIE# 3 2 ^ . i 
(?)T-^7-y^[flIg&3 2^37 ■/f-^tLfcT-^'^rTa- 
FL. m^y^yi2iztii:nt67'^-ymm33ti)^ 

[002 1] ±aL/i^i:*»^>BB4>*^'5rJ:atc, T:^o 

if ^ y ^ - 7 X - xMfc J;l/=T -r i^'^/i/^ y ^J- - 7 x - 

1.31 ^mttl. :^%mi,Zi^li^yhUi^X^ 

Mm^j:i^(^Xhl. ^fc. 7K¥i^7M/i^"7.^tcRg(i> 
•f. Xdr-YyH7^>''^"8tc:rt^1-'g.Si:i^7M^vX:J' 

bixm^^i^th'^mxhi'tK ot. *Ti/7M^ 

[ 0 0 2 2 ] 124 {±, :^wm-mtmm^^^^m^m 
xhi>. *^m^t;*3v^x{±. A:^^^!)^^ 5y/ 
Mt. <0V-2. 7V>OTTLl/^;l/S:Sx^tTV^ 
I). ^<r>tzib^ NMOS h7yS^'7.:5'2:fflV^T-feyx[H] 

gg^ffifiK-ri. i . sii ^ 7 y ^co^fimEv t 

■rznuxtts:i><DX\ 5 y^'^tfO-feyxgptifiPM 

0 S h 7yi^'7.^' Srffll^/ilHlSS^fi^Srfi^oTV^I, . 
[00 2 3] EI4 ^wi3V^r. PMOS h7y>'';^:^'Qp 

1 l{i. mm^hH-^toKhm&nr-^ I N$-^'-hA 
:;'] i: L , Sl^lKEiT- ^ I N ( lilT , " L " 

pM0Sh7yv';^:?Qp 1 icoy-;^tiE€jiVDD 
cOSUi. >'7h:J'n>y^CKlSry'-hA:tlfc-ri.P 

MOS h7yi^'X^Qp 1 2*>'tgS^§ixTV^S. ^COP 
MOS h7yi^'7,^Qp 1 2{4, :?a-y ^'•feyxfflcoh 
7yi/';^:J'-C'S>'5> ^^7hi7 0 yi5'CKl*i" "L" l^^ 

[0024] t:^^. PMOS h^yv-'T-^-Qp 1 1<?)H 

mi,zmm^tifzif-( t-vmm(r)Nmoshyy'jx^ 



Qn 1 l*^'^^$tlTV^i,, Z<r)NMOShxy=JX:$> 
Qn 1 IJJNMOS h7y>''X:?Qn 1 2i;i^t. y- 
h*^"^iilct$ig$^T.-?> .1 .k J: o T;^ y b 5 7-$:<i 
^IX^^l. NMOSh7y>'':^^Qnl2«oy-;^{i 

«c{±, i^7h^P>y^CK3 2:y-hA:tli:-r-i.P 
MOS h^y^/Xi^Qp 1 3;^i^"JgfE$ilTV^|.. 
[0025] a±.izX 0 . A:'l$ii/v!i|£iMT-:5' I 

d:mz^mi-if-i^mkmitim^^tix\^i, i 

<7)T-:?|gji«l54 H::t5V^T, NM0Sh7yi'';^:?Q 

n 1 Hl^tLTNMOS h^yi^'X^Qn 1 3*%5ljfc 
-ftch-h. NMOSh^yi^'XrJ'Qn 
1 Ijoil/NMOS b7yi^";^^'Qn 1 3(7)\^UA y|Pl 

±t5 i l/f y |i)±*«-eiX'f i^r v ^S , 
^IX. NmOSh^y'JX^Qnl3cr,y-hli. P 

Mosh7y>''7;:?Qpii co^^"- b t ^m^zim^ti 

^c7)NM0S h^yi^'T.^J'Qn 1 3{4. NMO 

s h 7 y ^ Q n 1 1 t;ajiSfift*^»riiis «^2rRe±-r 

[0 026] ^C0t-^SkM^4 lcOiii:>3^B, fiP*>P 
MOS b^yi^'T-^Qp 1 3i3j:l/NMOShyy=JX 
^Qnl2(DY\y-( yimmM^li. iXa^Or'-^ 7 -y 
^g54 2«A;'3^sWl^ig|$^XTV^S. T-:?7«y^Sl54 

2 it. jEmmv DDt nnMv s s<Dmzmm^tifz p 

MOS h^yi^'T-^Qp 1 4iDj:I>'NM0S h7y>-'7. 
^Qn 14*^^^|.CM0S-^yy\-^^;. mmi>ZiEm 

mDDt nmuv s s (^mzim^tifz p m o s h 7 

yi^'X:?Qp 1 5*3<i:t^NMOS h^yi^'X^J'Qn 1 5 

*^^^-s. c MO s-f yA'-ij' i: ifi. m^zmw^x-m 

tz, EP*>Uy^ttt:^M§ii/::^^t^r-9Tv^l,. 
[0027] ;60f-^7-y^a54 2tiDV^-C, ^CM 
OS-fyA-^$:^fig-r-i)MOS h7y>^'7>:?Qp 1 
4. Qnl4t5j:t/^Qpl5. Qnl5i:LT{4. r- 
:?lK3ia54 lc7)ai:>3b7y>''X^T^5I.MOSh7y>^" 
7.^Qpl3, Qnl2j;0 i^^CO^fA X>'+^H/Jn$ 

[0028] iMUzmmf&co^-mmm i ^ j: 

tA'T-:?9<y^i54 2i}>(i>^j:hmi:~mi3.t Ut lo 

mmmmm^tii ^ t j; ot^^sij^ew^i. ^7 

c7)iKj|iSOPMOSh9y>''X^Qp 1 3\,z\t'yyV^ 

yi/'7.^Qp 1 3\<Z\ii^yV9u-v9CK2ifiem^tl 
h^b^zts:^. Z^X\ 3ffiOi/7h^'n'y^CK 1 , 
CK2, CK3{±. HSCT):?-^ Sy^''^^-h(;^^-r{i 

[0029] ±IB^B^(7)i/7M/i^'Xi5't;i3V^ 

X. ^mcommmmizb'^x^(om^mmz-^\,^x. 
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[0030] A:»]IkMt-:? I "L" UK)Ut^j:l 

0. d:^^X'^<7)^mT-i^ i no "l" p^/ucoxiraitc 

v-7h:7D>x:J'CKl*^' "L" l'Kjl't^j:hZtX\ P 
X<0. NMOShyy'J:^^Qnl lti'^:^y^mt^j: 
S9-5:fffiic-f l>NMOS h7yi>'X:?Qn 1 2^7)^^ 

[ 0 0 3 1 ] glv^T. X1lW:mf-^ I N*ii^K;U 
(OT, "H" UKiUbiit) tKch^ltizXKi. PM 
OSh^yi^'^^Qp 1 iJb^'^^^t^is^O. NMOS 
hyy'Jyt^^QnlSti^^y^b^xl. MzX^\ 
y-HA{JNMOS h7>^i^";^^Qn 1 BSrgd&tTSj 
NM0Shyy'JX^Qnl2-^'':ty^Mb^^ 

htzib. f-smM^A\<T)\^-^mt)<f^^Ay'€-y 

y:Kbts:hif^. 'eiiit'c7)ai:']SBiOVSSU'<;Wi. 

^tC/h^V^MOS b7i^>'';^:?Qp 1 4 . Qnl4. Q 
P 1 5 . Q n 1 5 -emS^l^^T-^ 7 •/ ^a54 2 

[00 32]?^!:^, i^7h^a-yi?CK3*i "H" K 

"L" V^MzM^-fht. PMOS h^Vv-'X 
iJ'Qp 1 375^'^y^^t^O. >rc7)PM0Sh7y>-'X 

rJ'Qp 1 3^^LTr-5'iEj^g|54 l(oai:>]ffiB/vmg!E 
i b*>'»gixJitf/ia6. iMaJ:»]SB{imj!imEVDDi 

)\AAy'C-fy7.t-^£r>x\,. VDDU-^yUOr-^ 
{i. f-^9-!/^g|54 2f«i^$^ll.o 
[00 33] i/Sil^-v-ay^S^Sr^-r, <! 

<7)j^5jLW-i^3y^**^'^)HJ<i>^»;0:j: 3(3. VDD = 
5V. VSS = 0Vi:Uc^-^t3. <0V-2. 7V> 

^ I NjDj:U:V7b^O-yi?CKl , CK2, CK3C0 

■b yxfflco h 7 y i^';^ ^ t L t p M o s b 7 y i'';^ 5: 
itl:tlOUTl{S0V-5Vc7)Jilgi::5rl.. -eLT, 

[0 0 34] CliXtlcfcO. 3^>'R!|!KlEil^fc<7)ffl;^i^ 

:hm^ mm. 2. iv^) X'i^yh\y=J:^i^t:m^ 

x-^icox\ mmmMU^'^miz^j:itt{>iz. 

^-f S y^'- 1 C i: 1^9 h-Y y^-7 x-X*i'^tgi: 

[ 0 0 3 5 ] =2r*3. m%\mm\i. 3^<r)i^yY9 
0>/:?CKl, CK2, CK3c^#"L" U'<.;l^c7)B#r^ 



^-etimiJ^^T^ 3^ii-Uc^^ (T/3) i:Uv: 

if. mn A ^y':ff-^-v^z5^^^r)\iz. 

n-y^'CKl. CK2, CK30 "L" K;l/C7)B#ra5: 
T/3J:DtM<ISS-r.&^i:i^l|-C'«>l.. Af*:WlC 

liv D D ^ t'^l-r !> c^t3'i:^^^B#^c?) 0 *>«7)^i ^^ro 

[0 0 36] ^^t:J;0. PM0Sh7yi^X^Qp 1 
2^PM0S h7>'i/'X^Qp 1 l^NMOS h7>'>'* 

x^Qni l^giEiiSailSgSS:ffi^t't:|.^v:i6. 

Wk-km\X:%h. ^(m. r-^KjMg|54 icOtb^iS 

[ 0 0 3 7 ] I18{±. *^BflcOfl!liO||liJg^$:^-risIK 

i: 13. f - ^ 7 •/ ^SP4 2 (r)\m.\zf] P y h a' 7 7 
rg|54 3^flix;t«^h'5ro-CV^I,, h^'-y 
7 T gP4 3 ti: . imii V D D i: ft«jgV S S emzWk 
$ii^PM0Sh7>'i^';^:?Qp 1 6i>J:lXNM0Sh 
^yi^'X^Qn 1 6*^'^^l)CM0S-f WN'-^i:, PI 
WiZ-^^m D D i: t«j!gV S S (m^Z^m^fifz P M 
OS h^yi^XrJ'Qp 1 7iDj:V'NMOSb7y>^';^^ 
Qn 1 7*>^>'5:«.CMOS-f yA-^i:*^i:^in2gf^$ 

[0 0 38] .roidll. #!!SBSrtt. T-^7-y 
^gP4 2 (^'imxzij V y b A--y 7 rgP4 3 W-rS CI i: 
13 J: 0 . f -^ 7 -y f-gB4 2 ^^'-^"^ Xc7)/h$ VMVIO S h 
7y>''X:?*»/b^r'9. ■?-<7)|gSifg:^*»'/h$<Tt. 
y h A'./ 7 r aJ4 3 Srr-:? 7 y ^gP4 2 <J: 0 1 ^ X 
(0;«v^VMVIOSb7yi^'X^f^fi&-ri.C:i:t3j:'9, m 
Vim^^z^-f^ ^ i^^iVA y ^ - 7 X -XMV-X F 
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